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UJaeBMM BnaflUMnp EBreHbeBHH 



(54) flATHMK BUflEOCHrHATIA HA nPHBOPE C 3APflflOBOfi CBfl3blO 



(57) PecftepaT: 

H3o6peTeHne othocutch k TeneBH3MOHHoR 
TexHUKe n npeAHa3Haq eHO ppn 

aCTpOHOMHMeCKHX OnTHKO-SJieKTpOHHblX CUCTeM. 

flaTMHK BHAeocurHana Ha npn6ope c 3apnAOBOM 
CBfl3blO BKTIIOMaeT N HAeHTUHHblX f13C-MaTpni4 c 
nepeHocoM KaApa, Kax<Aafl H3 Korapbix 
coAep>KHT OAHOcropoHHue ceKL(MM HaKonneHna, 
ceiquw xpanenm u M-pa3pnqHbiPi perncTp, 6hok 



KOMMyTai_(nn, ynpaBnaeMbiPi kjiiom h Bjiok 
yiwHo>KeHMfl, KOMnaparap, ycnnnTe/in, npuMeiw 
Bee MaTpnubi o6-beAMHeHbi b MHorocnoPiHbiPi 

MOAyJlb TaK, HTO MX BnnoTHyio npuCTblKOBaHHbie 

ceKi^nn o6pa3yioT cryneHHaTyio 

CBeTonyBCTBHTe^bHyio noBepxHOCTb, nepeA 
KOTopoCi pacnonoxceH HMeioLuuft HASHTumnyto 
KOHCpurypai^nio Topei4 BonoKOHHo-onTHMecKoro 
>KryTa. 4 wi. 
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(54) VIDEOSIGNAL PICK-UP BUILT AROUND CHARGE-COUPLED ELEMENT 



(57) Abstract: 

FIELD: television. SUBSTANCE: pick-up 
includes N identical frame transport 
matrices based on charge-coupled elements. 
Each matrix has single-side accumulation 
sections, store sections, M-bit register, 
commutation unit, controlled key, 



multiplication unit, comparator, amplifiers. 
All the matrices are combined in a 
multilayer module so that their adjacent 
sections form step-like light-sensitive 
surface, in front of which fibre bundle 
having the same face is positioned. EFFECT: 
higher reliability. 4 dwg 
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H3o6peTeHne othochtch k 
TexHUKe, npeHMymecTBeHHafl o6nacrb era 
ncnonb30BaHna - pa3pa6oTKa sneicrpoHHbix 
cpoTonpneMHbix ycTpoPicTB, npeAHa3HaneHHbix 
Ana acrpoHOMUMecKnx onTHKO-anetcrpoHHbix 

CUCTeM. 

H3BecTeH flamnK b BUfle n3C-MaTpni4bi c 
nepeHocoM Kaflpa, coctohlahh hs nfleHTHMHbix 
no Hucny aneiweHTOB b HanpaBneHHH nepeHoca 
sapfiAOB o6nacTetf: CBeraMyBCTBHTenbHOH 
ceKL(nn HaKonneHMfl n CBeT03ainnmeHHofi 
ceKL\nn xpaHeHna HHcfcopMaijHn. nocneAHflfl 
coeAHHeHa c peracTpoM CMHTbiBaHMfl, 
noAcoeAHHeHHNM k BbixoAHOMy ycTponcTBy, 
HanpuMep, c nnaBaiomePi AH<$>cpy3HOHHOH 
o6nacTbio, bhxoa Koraporo fiarweTCH 
HHcfiopMaL^HOHHbiM bhxoaom n3C-MaTpni4bi (0. 
(1. npecc. OopMnpoBaTenn BHAeocnmana Ha 
npn6opax c 3apflAOBon CB$i3bK>. M. : PaAHO h 
CBfl3b, 1981, c. 20-21, 39-40). 

HeAocraTKaMM aroro flamma flBJunoTon 
pacnnbiBaHne 3apaAa ot sipKHX mctohhhkob 
CBeTa (npn npeBbiweHHH hm my6nHbi 
noTeHL(ManbHO^ hmu n3C-aneMeHTa) b 
CMe>KHbie 3JieMeHTbi ceKqun HaKonnewnfl, hto 
yMeHbinaeT noMexo3amnLL(eHHOCTb TB-cucTeMbi, 
ncno/ib3yK)U4efi otot flamHK. 

flna ycrpaHeHnn yKa3aHHbix HeAOCTaTKOB 
npuMeHflKDTCfi aHTn6nyMHHroBbie CTOKOBbie 
KaHanbi, pa3AenflK>iAue perncTpbi nepeHoca 
3ap«AOBbix naKeraB (K. CexeH, M. ToMnceT. 
flpM6opbi c nepeHocoM 3apflAa, M. : Mnp, 1978, 
c. 194-199), a TaioKB \/Benmma\OT nacraTy 
nepeHoca 3apnAa. 

OAH3KO npH 3tom TepfleTca HHct>opMai4na o 
cumanax hpkhx CBeTOBbix hctohhhkob, mto 

HCKTIKWaeT B03MO>KHOCTb HX H3MepeHMH, M 

yBennMUBaiOTCfl niyMbi nepeHoca, Koropbie 
BMecre c ocTaraMHbiM napa3HTHbiM cumanoM 
o6pa3yioT npoTfweHHbie cneAbi nepeHoca 
3apflfla ot hpkhx hctohhhkob Ha noTeHunanbHOM 
penbecpe ceKt4HH xpaHeHna fl3C-MaTpni4bi, 
CHH»aiciU4Me noMexo3aiAnmeHHOCTb 
TB-cnoTeMbi. 

Bo MHorux TexHUMecKHX ycTponcTBax 
npuMeH^toTca (13C-AaTHHKH, ncnonb3yioiAHe 
yKa3aHHyio FISC-MaTpuqy c pa3Hoo6pa3HbiMM 
ycTpoMCTBaMn o6pa6oTKM ee BHAeocumana. 

npn nocTpoeHnn onTHManbHbix 
o6Hapy>KUTe/ietf cumana 06-beKTa npHMeHeHne 
Ha BbixoAe perncrpa CMHTbiBaHMS n3C-MaTpnL(bi 
H3BecTHoro n3C-KaHana nepeHoca 3apaAa, 
pa3AeneHHoro Ha cocTaBnaiotAne (b o6meM 
cnyMae HepaBHOBecHbie) KaHaribi, no3BonneT 

nOJiyMHTb HeCKOflbKO aBTOHOMHblX TpaKTOB 

nepBMMHofi o6pa6oTKM BHAeocumana, Ka>KAbiH 

H3 KOTOpblX BIOlKDMaeT B Ce6fl no BblXOAHOMy 

ycTpoPicTBy (K. CeKeH, M. ToMnceT, npn6opbi c 
nepeHocoM 3apnqa M. : Mnp, 1978, c. 72-74). 

^BJIfieTCn A0CT3TOHHO npOCTbIM H 

ycTpoKcTBo AanbHefiiiiePi o6pa6oTKH 

BHAeOCHmaiia 3THX aBTOHOMHblX TpaKTOB, 

ocymecTBnflioii(ee mx KOMMyrai^wo h 
AL4-npeo6pa30BaHne cooTBeTCTByioiAero 
cumana c yneraM HepaBHOBecHoc™ 
cocTasnatotAHX l13C-KaHanoB. TaKaa o6pa6oTKa 
o6ecneHMBaeT pa36neHne AHHaMnnecKoro 
Anana30Ha BHAeocnmana Ha cocTaBnaiomHe 
noAAnana30Hbi c Tpe6yeM0M TOHHocTbio 
AI4-npeo6pa30BaHM!i b kbjkaom M3 hmx. 

HanSonee 6nn3KHM no TexHunecKOH 
cyiAHOCTH k npeAnaraeMOMy ycTpofiCTBy 
ABnaeTcn f!3C-AaTHHK, ncnonb3yioiAHM 
yKa3aHHyto ri3C-MaTpni4y, buxoa pemcTpa 
n KOTopoK noAKmoneH k n3C-KaHany, 



pasAeneHHOMy Ha ABa KaHana, noAKmoneHHbix k 

MAeHTUHHblM BblXOAHbIM yCTpOHCTBaM. 

flByxKaHanbHoe ycipoPicTBO o6pa6oTKH cumana 
n3C-MaTpni4bt coAep>KMT b Ka>KAOM m myx 
TpaKTOB no MAeHTHMHOMy ycHnHTenra, 
HanpuMep, c abohhoPi KoppennpoBaHHoPi 
Bbi6opKofi (noA peA. n. l/lecnepca, O. BaH Ae 
BHne h M. YaPiTa. rionynpoBOAHHKOBbie 
o>opMnpoBaTenn cumanoB H3o6pa>KeHHfl, M. : 
Mtip, 1979, c. 406-408), noAKniOHeHHOMy cbomm 
bxoaom k Bbixony cooTBeTCTByiomero 
BbixoAHoro ycTpoKcTBa. BbixoAbi ycnnnTeneCi 

nOAKniOMeHbl COOTBeTCTBeHHO k AByM 
KOMMyTMpyeMbIM BXOA3M AByxn03H14HOHHOrO 

ynpaBnneMoro KniOMa, buxoa Koraporo 
noAKnioneH k BXOAy aHanoro-L^ncppoBoro 
npeo6pa30BaTenn, BbixoA KOToporo coeAHHeH c 

OAHHM KOMMyTHpyeMblM BXOAOM BTOpOTO 

AByxno3HL(MOHHoro ynpaBnjieMoro loiKDna n c 

BXOAOM 6nOKa yMHO>KeHMSl, BblXOA Koroporo 
COeAHHeH C BTOpbIM KOMMyTHpyeMbIM BXOAOM 

BToporo AByxno3HL(noHHoro ynpaBnaeMoro 
Kniona, buxoa Koraporo ABnaeTCH 

MHCjDOpMai^HOHHblM BblXOAOM AaTHMKa, a 

ynpaBnaioiAne Bxoflbi o6onx KfnoHeR coeAMHeHbi 
c BbixoAOM KOMnapaTopa, oahh bxoa KOToporo 
coeAHHeH c BbixoAOM OAHoro ycMnHTena, a Ha 
ApyroPi bxoa noAaHO nocTOHHHoe noporoBoe 
HanpnweHMe. 

Ann ynymueHHA noMexosaiAHineHHOCTM 
araro AaTHHKa, b HeM npMMeHeHbi 
aHTn6nyMHHroBbie CTOKOBbie KaHanw, 
npeAOTBpamaioiAMe pacTeKaHHe 3ap^AOB ot 

HpKHX CBeTOBblX MCTOMHHKOB no COCeAHHM 

sneMeHTaM ceKi4Hn HaKonneHun n3C-MaTpni4bi, 
ho npH 3tom yMeHbiuaeTCfl AHHaMHnecKHM 
Anana30H cumana AaTHMKa 3a cneT 
orpaHHHeHHfi MaKCHManbHoro HaKonneHHoro 
3ap«Aa rny6MHOw noTeHL|nanbHo(i amw 
3neMeHTa ceKquH HaKonneHHP (npn 3aA3HH0M 
ero JiMHeFiHOM pa3Mepe, o6ycnoBneHHOM 
Tpe6oB3HHfiMH no pa3peujaioiAePi cnoco6HOCTH 
h tohhocth TB-cncTeMbi). KpoMe raro, 3T0My 
AaTMMKy npncyiA n Apyroti HeAocTaTOK, 
cB«3aHHbiM c HaKonneHHeM napa3HTHbix 
3ap«AOB bo BpeMH nepeHoca HHqbopMaL(Hn H3 
ceKLiHH HaKonneHUH b ceKi^mo xpaHeHHH 
n3C-MaTpni4bi. 

I^enb H3o6peTeHMfl - noBbiujeHHe 
AHHaMHHecKoro Anana30Ha cumana AaTHHKa 
BHAeocumana Ha npn6ope c 3apnAOBOM CBS3bio. 

9to AocTuraeTca TeM, hto b asthhk 
BHAeocnmana na npn6ope c 3appflOBOH CBfi3bK), 
coflep>KaiAHH n3C-MaTpHL(y c nepeHocoM Kaflpa, 

COCTOfllAyiO H3 OAHOCTpOMHblX CeKL(HH 

HaranneHHfi w xpaneHna HHO>opMai4HM h 
M-pa3p^AHoro pemcTpa CHHTbiBaHHS, buxoa 
KOToporo noAKmoneH k n3C-KaHany nepeHoca 
3apHAOB, pa3fleneHHOMy Ha ABa HepaBHOBecHbix 
KaHana, noAKntoneHHbix cooTBeTCTBeHHO k 

BXOA3M AByX BblXOAHblX yCTpOHCTB, H ABa 

ycunnTenn, BbixoAbi Korapbix noAKntoMeHbi 

COOTBeTCTBeHHO K AByM KOMMyTHpyeMbIM 

BXOAaM nepBora Asyxno3HL(noHHoro 
ynpaBnneMoro Kniona, BbixoA KOToporo 
noAKnioMeH k BXOAy aHanoro-i^ncppoBoro 
npeo6pa30BaTera, BbixoA Koraporo coeAHHeH c 
oahhm KOMMyTHpyeMbIM bxoaom BToporo 
AByxno3HL(HOHHoro ynpaBnaeMoro KniOMa h c 
bxoaom 6noKa yMHO>KeHHfl, BbixoA KOToporo 

COeAHHeH C BTOpbIM KOMMyTHpyeMbIM BXOAOM 

BToporo AByxno3Hi4HOHHoro ynpaBnneMoro 
KnKwa, BbixoA KOToporo mmeTO^ 

HHCpOpMai4HOHHblM BblXOAOM AaTHHKa, a 

ynpaBnfTOinne bxoah o6omx KnioMen coeAHHeHbi 
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c buxoaom KOMnaparapa, nepBbifi bxoa 
KOToporo coeflUHeH c BbixoflOM nepBoro 
ycunHTarifl, a Ha Apyrotf bxoa noaaHO 
nocTo^HHoe noporoBoe Hanp«>KeHne, BBefleHbi 
AonoriHUTenbHO (N-1) HfleHraHHbix TOC-MaTpHLi, 

BblXOAbl BblXOAHbiX yCTpOMCTB BCeX 

cocTaBnaiou4nx MaTpnt4 noAKnioMeHbi k 

COOTB6TCTByK3U4MM BXOA3M 6nOKa KOMMyTaLiMM, 

Asa BbixoAa KOToporo noAKnioHeHbi k bxoa3m 
ycunnTenePi. Bee MarpMLibi o6"beAHHeHbi 
KOHCTpyKrHBHO B MHoroc^oPiHbiK MOAyJlb TaK, 
hto nx BnnoTHyra npucTbiKOBaHHbie ccklimm 
HaKonjieHun o6pa3yioT CTyneHnaTyio 

CBeTOMyBCTBHTeJlbHyK) nOBepXHOCTb CflOpMaTOM 
NxM 3JieMeHTOB, K KOTOpOM npHCTblKOBaH 

HMeioiAufi MAeHTMMHyio KOHCpurypai^nio ropeq 
BonoKOHHo-onTMMecKoro >Kryra, APyroR ropeq 
KOToporo flBnaeTCfl cpoKanbHoPi nnocKOCTbio 
AaTHMKa. 

B omnHvie ot npoTOTuna b npeAnaraeMOM 
ycTpoRcTBe, 3apaAbi, reHepupyeMbie b 
CBeTOHyBCTBurenbHoPi noBepxHOCTH 3a BpeMa 
HaKonneHnsi, MHoroKpaTHO (a He 3a oamh npueM) 
nepeHoc^Tcn b CBeT03aiAMU4eHHbie ceKUinn 
xpaHeHHH HHcjDopMaL(HM, rAe cyMMnpyioTCfi, a 
3aTeM y>Ke nocTynaioT b cooTBeTCTByioiAMe 
perncTpbi CHUTbiBaHna. Flpn npeBbimeHnn 
nnoiAaAn aneMeHTa ceKLiMM xpaHeHna 
HHcfjopMaunn h perucTpa cHUTbiBaHun hsa 
nnoiAaAbio aneMeHTa ceKLiMfi HaKonneHMfl 3a 
CHeT cooTBeTCTByKDLnero B03pacTaHMfl rny6nHbi 
noTeHi4nanbHofi hmw nonynaeTcs Bbinrpbini b 
AHHaMMMecKOM Anana30He CMmana, a 

nOCTpOMHblPi 06poC MHCpopMaUMM H3 KaXfipti 

ceKLtMM HaKonneHU^ b cooTBeTCTBytoLnyio 
ceKL(nto xpaHeHUfi (6e3 nepeHoca 3apaAOB no 

CBeTOMyBCTBHTeflbHOpi nOBepXHOCTH, KaK 3TO 

peann30saHO b npoTOTune) no3BonfleT M36e>KaTb 
napa3HTHoro cumajia nepeHoca 3apflAa, mto 

npMBOAMT K B03paCTaHH(0 

noMexo3amnmeHHocTn npeAnaraeMoro AaTHMKa. 
npuMeM, o6naAan yKa3aHHbiMH 
npenMymecTBaMU, oh 6yAeT (npn OAMHaKOBOM 
pa3peiuatou4ePi cnoco6Hocrn) nivieTb 
HyBCTBMTejibHocTb npaKTunecKn TaKyio Ke, KaK y 
npoTOTuna. 

npeAnoKeHHoe ycTpoficTBO omMHaeTcn ot 
npoTOTuna OTcyrcTBueM aneKTpuMecKoPi cba3h 

Me>KAy BblXOAHblMH yCTpotfCTBaMM H 

ycunnTejiflwn, HannMneiw (N-1) AonojiHHTenbHbix 
MaTpni4, o6beAUHeHneM Bcex n3C-MaTpMLi b 
opurnHanbHyio MOAynbHyio KOHCTpyKLiMio, 
HannHMeM hobhx 6noKOB 

(sonoKOHHO-onTHHecKoro xryTa h 6noKa 

KOMMyTaLiMM) M MX KOHCTpyKTMBHbIMM H 
SJieKTpHMeCKMMM CBA3HMH C OCTanbHbIMM 

Ha cjwr. 1 npeACTaBneHa CTpytcrypHafl cxeMa 
npeAnaraeMoro AaTHMKa BHAeocumana Ha 
npn6ope c 3apHqoBOM cB33bto; Ha cpur. 2 - 
CTpyicrypHafi cxeMa 6noKa KOMMyraLiMM; Ha cpw. 
3 - KOHCTpyKi^Hfi AaTHMKa BMAeocMmana Ha 
npn6ope c 3ap^AOBoPi CBfl3bK>; Ha cpMr. 4 - 
BpeiweHHbie AnarpaMMbi, MnntocrpMpyioLLiMe 
pa60Ty cocraBJiflioiAMX ctiokob npeAnaraeMoro 
AaTHMKa. 

flaTHMK BMAeocMmana Ha npM6ope c 

3apflAOBOM CBfl3bK) COCTOMT M3 N MAeHTMHHblX 

n3C-MaTpML( 1 c nepeHocoM KaApa, coctohuimx 

M3 OAHOCTpOHHblX CeKLiMM HaKOnneHMB 2 M 

xpaHeHMfi 3 MHcpopMauMM m M-pa3pflAHoro 
perMdpa 4 CMMTbiBaHMfl, bhxoa KOToporo 
noAKnioHeH k f!3C-KaHany 5 nepeHoca 3apflAOB, 
pasAeneHHOMy Ha Asa HepaBHOBecHbix KaHana, 

nOAKfllOHeHHblX K MAeHTMHHblM BblXOAHbIM 



ycTpoficTBaM 6, 7, HanpMMep, c nnaBaiomefi 
AMCpcpysMOHHoPi o6nacTbio. Bee BbixoAHbie 
ycTpoRcTBa noAcoeAMHeHbi k cooTBeTCTByioiAMM 
BXOAaM 6noKa KOMMyTaLiMM 8, cocTOflmero, 
HanpMMep, M3 TaKTOBoro reHeparapa 16, buxoa 
5 Koraporo noAKntoneH k BXOAy cneTHMKa 17, 
cooTBeTCTByioiAMe BbixoAbi TpMrrepoB KOToporo 

nOAKHKOHeHbl K BX0A3M KOM6MHai4MOHHOpi CXeMbl 

18, N BbixoAOB KOTopoPi noAcoeAMHeHbi 

COOTBeTCTBeHHO K ynpaBJlfllOlAMM BX0A3M 

10 cABoeHHbix AByxno3MU,MOHHbix ynpaBnneMbix 
KnioHeR 19. flBa BbixoAa 6noKa KOMMyTaLiMM 8 

nOACOeAMHeHbl K BXOAaM MAeHTMHHblX 

ycMriMTeneM 9, 10, HanpMMep, c abomhom 

KOpperiMpOBaHHOM Bbl6opKOM, BblXOAbl KOTOpblX 
nOAKflKDHeHbl COOTBeTCTBeHHO K A B Y M 
1S KOMMyTMpyeMbIM BXOAaM AByxn03ML(MOHHOrO 

ynpaBnneMoro KnioHa 11, bnxoa KOToporo 
noAKJiiOHeH k BXOAy aHanoro-i4McppoBoro 
npeo6pa30BaTerifi 12, BbixoA KOToporo 

COeAMHeH C OAHMM KOMMyTMpyeMbIM BXOAOM 

BToporo Asyxno3Mi4MOHHoro ynpaBnaeMoro 
20 Kniona 14 m c bxoaom LiMqbpoBoro 6noKa 

yMH0>KeHM51 13, nOAKJIIOHeHHOrO CBOMM BblXOAOM 

k ApyroMy kom MyTM pyeMOMy BXOAy BToporo 
ynpasnneMoro Kmona 14, BbixoA KOToporo 

ABTIfleTCfl MHCpOpMai^MOHHblM BblXOAOM AaTHMKa. 

YnpaBriJiioiAMe BXOAbi KnioHeM 11, 14 
25 noAKnioHeHbi k BbixoAy KOMnaparapa 15, oamh 

BXOA KOToporo COeAMHeH C BblXOAOM yCMJIMTenfl 

9, a Ha APyroPi noAaHO nocTO^HHoe noporoBoe 
Hanpq>KeHM6 U n . 

KOHCTpyKTMBHO MaTpML(bl 1 C06paHbl B 

30 MHorocnoPiHbiPi MOAyrib 20 TaK, hto mx BnnoTHyio 
npMCTbiKOBaHHbie ceKL(MM HaKonneHMA o6pa3yioT 
CTyneHHaTyio CBeTOHyBCTBMTeribHyio 
noBepxHocTb obopMaTOM NxM aneMeHTOB, k 

KOTOpOki npMCTblKOBaH MMeiOIAMM MAeHTMHHyiO 

KOHcpMrypai^Mio TopeLi BonoKOHHO-onTMMecKoro 
35 xryTa 21, APyrofi Topeii KOToporo «BnneTCfi 

cpoKanbHoPi nnocKOCTbio AaTHMKa. B K3>kaom 

cnoe MOAyna 20 pacnono>KeHbi oneMeHTbi 1-7; 

nnaTa 22 o6pa6oTKM BMAeocMrHana AaTHMKa 

coAep>KMT sneMeHTbi 9-19. 9neKTpMHecKoe 

coeAMHeHMe MOAyna 20 m nnaTbi 22, a TaioKe 
40 noAana Ha hmx Heo6xoAMMbix ynpaBnnioLLiMX 

MMny/ibcoB oBecneHMBaeTCfl c noMOLUbio 

MHoro>KMnbHoro Ka6ena 23. 

B KanecTBe KOMnaparapa 15 MroKeT 6biTb 

Mcnorib30BaHa HMC 521 CA5, b KanecTBe 
4g ynpaBnaeMbix KJiKweM 11, 14 - HMC 590 KH4, 

AUn 12 MO>KeT 6biTb peanM30BaH Ha HMC K572 

F1B1A-B, L(MO>pOBOM 6TIOK yMHTOKeHMH 13 - Ha 

HMC KP 1802 BP2, a ycMJwenM 9, 10 
BbinonHHioTCfl Ha HMC 544 Yfl2. 

KoMMyTaLlMOHHOe yCTpO^CTBO 8 MO>KeT 6blTb 

50 BbinoriHeHO Ha cneAyiouiMX HMC: 531 J1A3 - 
TaiaoBbiM" reHeparep 16; 531 HE17I1 - cneTHMK 
17, 555 Hfl8, 531TM2I1 - KOM6MHai4MOHHas 
cxeMa 18; 590KH4 - ynpaBnaeMbie ktikdhm 19. 

K KOHCTpyKTMBHbIM OCOOeHHOCTflM 

npeAnaraeMoro AaTHMKa cneAyeT oTHecTM 
55 HariMHMe CTOKOBbix KaHajioB, pa3AerifiioLHMX 
perMCTpbi nepeHoca sap^AOBbix naKeroB b 
ceKL(Max HaKonneHMfl m xpaHeHMfl MHcpopMaL(MM 
cocraBrifiioiAMX MaTpMLi, a TaioKe cneAyioiAMe 
saBMCMMocTM HeKOTopux napaMeTpoB, 
xapaKTepn3yK}iiinx ero pa6oTy. 

Sacx = S 3 p C = S 3 -] K + Sa2K, 
Q cx = Q pc = Q 1K +Q 2K , 

K= S 3CX = S 3 lK =Q lK =KBy ' 

S oc„ %Z K %7 ^ 
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, rae S 3CH , S 3CX , S 3pc , S 31K . S 32K - 
> nnou\aw aneMeHTOB ceKtjMM 
HaKonneHun 2 n xpaHeHMH 3 MHCpopMaL4MM, 
perncTpa 4 CMHTbiBaHUfi, nepBoro n BToporo 
cocTaBiiJiroinnx KaHanoB n3C-KaHana 5; 

Qch. Qcxi Qpc QlK. Q2K - COOTBeTCTBeHHO 

my6nHa noTeHi^anbHofi HMbi n3C-3neMeHTa 
ceKi^wPi 2 m 3, peracTpa 4, nepBoro m BToporo 
KaHanoB n3C-KaHana 5; 

K - KoacpcJ)Hi4neHT nponopi4MOHanbHOCTH 
(K >1); 

Kby - MHOKMTeJlb B L^MCppOBOM 6noKe 13 

yMHoxeHun; 

Uikmbx " MaKcuMajibHbifi cuman Ha BbixoAe 
ycunwenfl 9; 

Thsk 5 - " cyMMapHoe BpeMfl HaKonneHna 
3apHAa b ceKL(HflX xpaHeHna MHCpopMai4wn 3; 

T HaK - BpeMH HaKon^eHMfl 3apafla b ceKU,mx 
HaKon/ieHHfl McpopMamM 2; 

de - AuaMerp BonoKHa 

BonoKOHHO-onTOMecKoro wiyra 22; 

i pa3Mep aneMema ceKi\m 



flamnK BHAeocumana Ha npn6ope c 
3apsAOBOi^ CBfl3bio pa60TaeT cneAyiotnnM 
o6pa30M. 

OnTMHecKoe M3o6pa>KeHne, cpoKycupyeMoe 
onTMMecKofi cucTeMoPi b cpoKanbHoK nnocKOCTH, 
coBnaAaKDiAePi c nnocKMM rapqoM 
BonoKOHHO-onTMHBCKoro >KryTa 22, nepeHOCMTca 
mm Ha CBeTOHy BCTBHTen bHy ko noBepxHocTb. IIoa 
AePicTBMeM CBeTa b M sneMeHTax Ka>KAoPi 
ceKi4HH 2 HaKonneHMfl 3a BpeMfl 
T HaK HaKannnBaK)Tca 3apnAbi, 
nponopL(noHanbHbie pacnpefleneHMio 
ocBemeHHOCTH. npn npeBbiiueHUH 3apHAOM, 
HaKonneHHbiM b ceKi4HM 2, my6nHbi 
noTeHquanbHOM UMbi aneMeHTa n36biTOMHbie 
HocnTenn otboahtca b CTOKOBbie o6nac™, 
npeAOTBpaiAaa pacnnbiBaHne M3o6paxeHMfl. 
HaKonneHHbiPi 3apHqoBbifi penbecp 3a BpeMa 
nepeHoca T nep i oAHOBpeMeHHO ppa Bcex 
M3TpnL( nepeHocnTCfl b oneMeHTbi ceKLjMM 3 
xpaHeHun, KOTopbie, HMea b K pa3 6onbujy(o, 
neM y aneivieHTOB ceKijMpt HaKonneHna, 
nnoiAaAb, oonaAaroT COOTBeTCTBeHHO b K pa3 
6onbiiiePi my6nHOfi noTeHi^anbHOfl amu. 
CTOKOBbie o6nacTM b ceKquflx 3 xpaHeHUH 
HHCpopMaqnn npeAOTBpamaioT pacTeKaHne 
3apaAa, HaKonneHHoro b hmx 3a BpeNin T HaK £= 
KT HaK . nocne K l^mktiob nepeHoca 3apaAa b 
ceKL(HM 3 3apfiAOBbiM penbecp nepeHocMTca M3 
hmx cuhxpohho ppn Bcex MaTpui^ 1 3a 
BpeMfl T nep 2 b perncTpbi 4, M3 KOTopbix Aanee 
noonepeAHO CHMTbiBaeTCfl. npn stom 
3ap«AOBbie naKeTbi pa3AenflioTCfl b 
n3C-KaHanax 5 Ha napw HepaBHOBecHbix 
3apHAOB b cooTHoweHnn 1 : K m npeo6pa3yK)Tcn 
b cooTBeTCTByK>Li|ne BHAeonMnynbCbi 

MfleHTMMHbIMM BblXOAHblMH yCTpOMCTBaMH 6, 7. 

Heo6xoAHMOCTb pa3AeneHna BHASoTpaKTa 
Ha Asa HepaBHOBecHbix KaHana o6ycnoBneHa 

TeM, HTO MaKCHMailbHblPi CMHTblBaeMblR c 

perncnpa 4 3ap«A npeBbiiuaeT AonycTMMbitf 
3apsiA Ha BXOAe BbixoAHbix ycTpottaTB 6, 7, npii 
kotopom o6ecneMHBaeTCfl nnHePiHocTb n 
Tpe6yeMafl BbicoKaa TOHHOCTb 
Al4-npeo6pa30BaHua BHAeocumana. floaTOMy 
sapflAbi perHCTpa 4, cooTBeTCTBytoiAMe 
BoribtiiMM CHmanaM, CHMMatoTCH c BToporo 
KaHana nepeHoca c K pas MeHbiuePi nnotAaAbio 
sneMeHTa, t. e. c yMeHbujeHneM b K pa3, a 
Manbie CMmaribi, Anana30H KOTopbix cocTaBnaet 



1/K o6iAero Anana30Ha, CHUMaKOTca c nepBoro 
KaHana 1 K. 

npM CHUTbiBaHHM 3ap«AOB M3 perMCTpoB 4 
6jiok KOMMyTaL(nn 8 ocymecTBnfleT 
noonepeAHoe noAKnHDHeHHe BbixoAHbix 

yCTpOMCTB 6,7 COCTaBrtflHDlAMX MaTpHL( 1 

(nocneAOBaTeribHo ot nepBOM ao N-Pi). Tarae 
noAKnicmeHHe BbixoAHbix ycTpoficTB Ka>KAOM 

MaTpMqbl npOH3BOAHTCJ1 Ha BpeMfl CMHTblBaHHfl 

3apflA°Boro penbecpa c M sneMeHTOB 
cooTBeTCTByioLAero peracrpa CMHTbiBaHHH 
(T c^j). npn Ka>KAOM nepeKnioMeHMH ycTpoMCTB 6, 
7 npon3BOA5!TCfl cneAyiotAHe onepanMM b 
KOMMyTai^HOHHOM ycTpoPicTBe 8: noA AePtcTBueM 
TaKTOBoro MMnynbca c TaKTOBoro reHepaTopa 1 6 
cpa6aTbiBaeT cmstmhk 17. (lpn stom Ha 
COOTBeTCTByMDlAUX BbixoAax kom6hh3L(hohhoR 
cxeMbi 18 npoMcxoAHT M3MeHeHne noTeHi^nana, 
KOTopbie, B03Ae«CTByfl Ha ynpaBn«K)U4ne BXOAbi 

COOTBeTCTByiOU4MX KTIIOHeR 19, Bbl3blBatOT MX 

cpa6aTbiBaHMe, b pe3ynbTaTe Hero BbixoAHbie 
ycTpoMCTBa 6, 7 i-M MaTpMUbi 1 OTKniOHaraTCfl ot 
bxoaob ycMriMTenePi 9, 10, k KoropbiM 
noAKnioHaioTCfl BbixoAHbie ycTpoPicTBa 6, 7 

(i + 1)-Pi MaTpMUbl. 

KoMnaparap 15 cpMKCMpyeT npeBbiiueHMe 
cnmana U 1K HaA noporoM U n , 
cooTBeTCTByiotAMM ypoBHio MaKCMiwanbHoro 
CMrHana b Tpaicre 6-8-9. ynpaBnneMbiR Knion 11 

B COOTBeTCTBMM C BblXOAHbIM CMmaJlOM 

KOMnaparapa U K noAKniOHaeT k AL4I1 12 nM6o 9, 
ecnM U 1K <U n , jim6o 10, ecriM U 1K >U n . AL4II 
npoMSBOAMT npeo6pa30BaHne BMAeocMmana b 
L^MCppoBoR koa. COOTBeTCTBeHHO no CMmany 
U Kflfm cna6bix CMmanoB BbixoAHbiM cnmanoM 
AaTHMKa mmema HenocpeACTBeHHo L(McppoBOM 
BMAeocMman c BbixoAa AL4n 12, a ppa 6onbtiJMX 
CMmanoB - nocne yMHOKenm Ha K B y c BbixoAa 
6/ioKa 13. KoMMyTaL(MOHHoe noAKnKDMeHMe 

BblXOAOB 12 M 13 K MHCpOpMaL(MOHHOMy BblXOAy 

AaTHMKa ocymecTBnaeT KnioM 14 noA AePtcTBMeM 
ynpaBriHioiAero CMTHana Uk. 

flonoxiHMTeribHbiMM ycnoBM^MM peariM3aL(MM 
npeAnaraeMoro AaTMMKa fiBJiaioTCJi 
K(T H aK+T nep1 )>NMT CT . 3 , 

K(WT nep1 ) > NMT C4 . 3 , 



"3,10 

me T CH . 



AnMTeribHOCTb 



"13 



*15 



c^MTbiBaHMfl OAHoro 3apnfla c perncTpa 4; 

x^j- Bpewifl cpa6aTbiBaHMa 
cooTBeTCTByioiAero 6noKa (cm. cpur. 1). 

npM co6nioAeHMM nocneAHero ycnoBMH 
npeAnaraeMbiM asthmk npoM3BOAMT 

aBTOMaTMHeCKyiO KOMMyTai4MIO 06OMX TpaKTOB 

o6pa6oTKM m npeo6pa30BaHMfi MHCpopMaqMM b 
pearibHOM MacujTa6e BpeMeHM. 

TexHMnecKasi acpcpeKTMBHOCTb 
npeAnaraeiworo n3C-AaTHMKa oTHocMTenbHO 
npoTOTMna Mo>KeT 6biTb OL^eHeHa nyTeM 
cpaBHeHna nx ocHOBHbix napaMeTpoB. 

MyBCTBMTeribHocTb n3C-npneMHMKa 
xapaicrepM3yeTCH OTHomeHMeM CMman/niyM Ha 
BbixoAe ycMJiMTerw 

T = N . , TAe N m i n - MMHMMaJlbHblPi CMmafi 



aneMeHTa MaTpMi4bi; 

c2- cpeAHeKBaApaTMMecKoe 3HaqeHMe 
cyiMMapHoro tuyMa aneMeHTa MaTpni4bi. 

H3 CpMT. 4 BMAHO, MTO AnMTeilbHOCTb 

HaranneHMfl m nepeHoca npeAnaraeMoro 
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flaTHMKa h nporoTuna (11) CBraaHbi cneayioinnM 
cooTHOLueHneM: 

T +T +K(T HaK +T )= T 
" aK n " eP n " eP ! "™I 

+KT 

" ep i 

OTKyfla npn T nepn = KT nep1 cneAyeT 
T Han 5 '" T HaK |-|. 

Torfla npH oflUHaKOBbix pa3iwepax aneiweHTa 
CBeTOMyBCTBHienbHOM noBepxHocru, a 
cneAOBaTenbHO oahh3koboR paspeiuaioiLiePi 
cnoco6HocTH npeAnaraeMoro AaTHUKa (fl) h 

npOTOTMna 3aBUCHMOCTb MX MMHMManbHblX 

cumanoB cocTaBnaeT 

N . = xN . , rfle % - KoacpcpMqueHT 

A n 

nponycKaHun BonoKOHHO-ornruHecKoro >KryTa. 

npM MAeHTMMHOCTH 3fieMeHTOB CTpyKTypbl 

BMAeoTpaicTa flaTHMKa n npotoTuna 



Towa S fl +xS n , t. e. npn Manbix norepsx 
SHeprnn b CBeroBOAe moxho cMMTaTb 
cpaBHUBaeMbie npneMHUKU 6jih3KMMM no 

HyBCTBHTeribHOCTH. 

Hcxoaa us npuHUjuna pa6oTbi 
npeAnaraeMoro AaTMUKa MaKCMManbHbiM 
HaKonneHHbifi cuma/i aneMeHTa ero ceKqMM 
xpaHeHufi HHcpopMaqnn CBfl3aH c 
MaKCHMaribHbiM cumanoM aneiweHTa MaTpnqbi 
npoTOTuna cooTHoweHneM 

N max =tKN « a x 

TorAa Bbinrpbim b AHHaMnsecKOM anana30He 
CMmana, o6ecneHMBaeMbiM n3C-AaTHHK0M, no 
cpaBHeHHto c npoTOTunoM cocTaBnaeT 

T) = n «n . = K KpoMe Toro, b 



npeAnaraeMOM AarMMKe HaKonneHHbie Ha 
CBeTOMyBCTBHTeribHOM noBepxHOdn 3apjiAOBbie 
naKeru 3a oamh Taicr nocTpoMHO BbiHocaTca b 
CBeT03aiAHii^eHHbie ceKqun xpaHeHMH, a He 
nepeHocHTca no Bcefi ceKqun HaKonneHua, kbk b 
npoTOTune. 3ro npuHqunnaribHO MCKmonaeT 
napa3HTHbie 3apHAbi, HaKannnBaeMbie bo Bpeiwa 
nepeHoca b MaTpuqe npoTornna, a 
cneAOBaTenbHO noBbiiuaeT no cpaBHeHwo c hum 
noMexo3au4MiAeHHocTb npeAnaraeMoro flaTMUKa. 

YKa3aHHbie npenMyu^ecTBa oco6eHHo 
acpcpeKTHBHbi npH ncno/ib30BaHnn AarnnKa 



BHAeocMrHana Ha npn6ope c 3apnqoBOM CBH3bio 
b TB-cucrewax acTpoHOMMMecKnx KOMnneKCOB. 

HanpMMep, paciunpeHne AnnaMMMecKoro 
Anana30Ha cumana b 10 Kpar nosBonuT 
yBennHHTb apKOCTb aHann3npyeMbix o6-beicroB, 
n3nyMeHne KOTopbix npeo6pa3yeTca b 
qncppoBoft cuman, Ha 3Be3AHyio 
BennHMHy A rn v = 2,5 Ig 10 = - 2,5 npn 

OAHOBpeMeHHOM nOBblUJeHUH BepOflTHOCTH 

o6napy>KeHMH cna6bix 06-beKTOB (KO n 3Be3A) Ha 
CJ10>KHOM cpOHe. 

OopMyna M3o6peTeHnn: 

flATMHK BUflEOCHfHAJlA HA nPHEOPE C 
3AP53flOBOti CBF13blO, copppKawyiiA 
n3C-MaTpnL(y c nepeHocoM KaApa, cocTOfliAyio 
H3 OAHOCTpoMHbix ceKU.MW HaKonneHU^ m 
xpaHeHHf! MHc|)opMai4MH n M-pa3pHAHoro 
perncrpa CHMTbiBaHun, BbixoA Koroporo 
noAKnioHeH k n3C-KaHany nepeHoca 3apaAOB, 
pa3AeneHHOMy Ha Asa KaHana, noAKnKweHHbix 
cooTBeTCTBeHHO k BX0A3M AByx KOMMyTHpyeMblX 
bxoaob nepBoro AByxno3HL(noHHoro 
ynpaBnfieMoro Kraona, BbixoA KOToporo 
noAKnioHeH k BXOAy aHanoro-qucppoBoro 
npeo6pa30BaTerifl, BbixoA KOToporo coeAMHeH c 
OAHUM KOMMyTHpyeMblM bxoaom BToporo 
AByxno3nqnoHHoro ynpaBnneMoro Kniona m c 
bxoaom 6noKa yMHO>KeHHfl, BbixoA KOToporo 

COeAMHeH C BTOpblM KOMMyTMpyeMblM BXOAOM 

BToporo AByxno3MqnoHHoro ynpasnneMoro 
Knioqa, BbixoA KOToporo HB/ifleTCH 

HHCpOpMaUMOHHblM BblXOAOM A3THMK3, a 

ynpaBrwiotnue BxoAbi o6onx KnioHeW coeAHHenbi 
c BbixoAOM KOMnapaTopa, nepBbifi bxoa 
KOToporo coeAHHeH c BbixoAOM nepBoro 
ycuriMTerifl, a Apyrofi bxoa UBiuieTcn bxoaom 
nocTOHHHoro noporoBoro HanpflxeHUfl, 

OTJ1MMaK3U4HRCf) TeM, HTO, c qejibio nOBblLLieHMn 

AHHaMMMecKoro A^ana30Ha cumana, b Hero 
BBeAeHbi AononHHTenbHO (N - 1) HAeHTMHHbie 
n3C-MaTpnubi, BbixoAbi BbixoAHbix ycTpoRcTB 
Bcex fl3C-MaTpni4 noAKntoneHbi k 
cooTBercTByioiAUM bxoa3m 6noKa KOMMyiaqnn, 
Asa BbixoAa KOToporo noAKn^neHbi k bxoa3M 
ycunnTeneti, npuneM Bee MaTpuqu o6-beAHHeHbi 
KOHCTpyKTHBHO B MHorocnokiHbiPi MOAynb T3K, 
hto mx BnnoTHyio npucTbiKOBaHHbie ceKqun 
HaKonneHna o6pa3yK3T ciyneHMaTyio 
cBeTosyBCTBHTenbHyio noBepxHOCTb cpopMaraM 
NxM aneMeHTOB, nepeA KOTopoR pacnono>KeH 
MMewiAHki HAeHTUHHyio KOHCpurypaqnio rapeq 
BonoKOHHO-onTMHecKoro >KryTa, APyroR Topeq 
KOToporo ABnqeTCJi cpoKanbHoti nnocKOCTbio 
AaTHUKa. 
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